The structure of gualamycin was determined to be (2JR,35',4*S')-2-O-[4-O-(2-amino-2-deoxy-^-Dgulopyranosyl)-a-D-galactopyranosyl]-2,3,4-trihydroxy-4-
)-3,4-dihydroxy-5-hydroxymethylpyrrolidin-2-yl] butanoic acid by FAB-MS, XH and 13C NMR, COSY, HMQC, HMBC, IR, X-ray crystallographic analyses and synthetic studies.
Gualamycin ( Fig. 1 ) is a new microbial secondary metabolite having the acaricidal activity. The taxonomy, production, isolation and preliminary characterization of gualamycin were reported in the preceding paper1}. In this paper we describe the structural elucidation.
Results and Discussion
The IR spectrum ofgualamycin ( Fig. 2) The XH NMRand 13C NMRspectra of gualamycin in deuterium oxide are shown in Figs. 3 and 4, tively. Chemical shifts and DEPTdata in the NMR spectra are in Table 1 . The 13C NMR spectrum of gualamycin revealed the presence of twenty-one carbons, which were assigned to one carbonyl, two anomeric t Dedicated to Prof. S. Omura on his 60th birthday. methines, three amino methines, twelve oxy methines and three oxy methylenes by the heteronuclear multiplequantum coherency (HMQC) spectrum and DEPT experiments.
In addition, the^^H COSY data showed the couplings among 2-H and 3-H, 3-H and 4-H, 4-H and 5-H, 5-H and 6-H, 6-H and 7-H, 7-H and 8-H, 8-H and 9-H, l'-H and 2'-H, 2'-H and 3-H, 3-H and 4'-H, 4'-H and 5'-H, 5 -H and 6'-H, 1"-H and 2"-H, 2/;-H and 3"-H 3"-H and 4"-H, 4"-H and 5"-H, 5"-H and 6"-H, respectively. Partial structures A, B, C and D (Fig. 5 ) can be constructed from above NMR data. The partial structure (A) from C-1" to C-6" suggested an existence of/?-aminc sugar and the partial structure (B) from C-T to C-6 suggested an existence of a-sugar by the coupling constants. The HMBC data between 1-C and 2-H indicated the connection of the partial structures C and D. The HMBCdata between 2-C and l'-H, 2-H and l'-C, l'-C and 5-H, l'-H and 5-C and 4'-C and 1"-H, 4'-H and 1"-C indicated the connections of the partial structures B and C, A and B, respectively. Acidic Methanolysis of Gualamycin (I) and
Isolation of II and III By refluxing in 5% methanolic hydrogen chloride solution for 10 hours, gualamycin was split into methyl a-and jS-glycosides and an aglycone methyl ester (III), the latter of which was a new pyrrolidine derivative. The resulting precipitates were recrystallized from aqueous methanol to give colorless needles (III). The nitrates were evaporated to give the mixture of methyl a-and /?-glycosides which was treated with acetic anhydride in pyridine at room temperature to yield colorless oil of a hepta-acetyl glycosides. The acetate (II) was purified by silica gel colum chromatography and HPLC. This was determined to be methyl 2,3,6-tri-O- gulopyranosyl)-a-galactopyranoside by XH and 13C NMR spectra. The absolute structure of this acetyl glycoside was determined to be the jS-D-gulopyranosyla-D-galactopyranoside by comparing the optical rotation (Md°+42.6°) with that of the synthetic product2).
The aglycone (III) was determined to be methyl 2,3,4-trihydroxy-4-(3,5-dihydroxy-5-hydroxymethylpyrroridin-2-yl) butanate à" HC1 by XH and 13C NMRspectrum in DMSO-<i6. The crystals of aglycone (III) were found to be optimum, which formed in the monoclinic space 5-hydroxymethylpyrrolidin-2-yl] butanoic acid, was also confirmed by the enantiospecific synthesis2). As reported in the preceding paper1}, it showed 100% acaricidal activity at 250 /ig/ml against mites. The synthetic studies on gualamycin will be reported separately2). Isolation of II and III from the Acidic Methanolysis of Gualamycin (I) A solution ofgualamycin (I, 655mg) in 12ml of 5% methanolic hydrogen chloride was refluxed for 10 hours. The solution was then concentrated to 1 ml in vacuo and poured into 20 ml of methanol. The white precipitate was collected by filtration and thoroughly dried in vacuo. The precipitate was recrystallized from aqueous methanol to 74.8, 74.7, 69.9, 69.3, 64.7, 64.4, 59.6, 51.5. The filtrate of the above methanolyzate was concentrated in vacuo to yield 548mg of crude oil. The oil was stirred with 2 ml of acetic anhydride and 4 ml ofpyridine for 12hours at room temperature, and the solution was added to water (50ml).
The resulting solution was extracted with ethyl acetate (3 x 60ml). The organic phase was washed with 1 n hydrochloric acid (1 x 50ml), saturated aqueous NaHCO3(50ml) and water (2 x 50 ml), dried with anhydr MgSO4and then evaporated. The residue was chromatographed on a silica gel (BW-700, 2 i.d. x 15cm) using CHC13-MeOH to afford 403mg of colorless oil. The colorless oil was purified by using a reversed-phase HPLCcolumn (CAPCELLPAKC18 15 i.d. x 250 mm, flow rate 9 ml/minute) with a mobile phase of Table 5 . Estimation of the effect of anomalous dispersion of the crystal ofaglycone (III)å HC1 by Engel's method5). The DELA values were calculated for hkl reflection using the data for h'kT in order to reduce the absorption effect of the diffraction intensities; where, h'kT was chosen such that |h-h'|^2, |k-k'|_^2, 1 1-l'|^2, excluding h=h', k=k', 1=1'. 170.7, 170.1, 169.4, 168.8, 168.2, 99.6, 97.5, 75.1, 71.1, 71.0, 68.9, 67.8, 67.6, 66.1, 63.6, 61.9, 55.3, 50.1, 23.0, 20.8, 20.7. 
